Developmental and sex-related changes of the growth hormone axis in lean and obese Zucker rats.
The development and sex-related changes in the hypothalamic-pituitary GH axis were examined in lean and obese Zucker male and female rats from 6 to 12 weeks of age. Pituitary GH content was not different in any phenotype/sex group at 6 weeks. GH content increased with age in male rats, but at 10 and 12 weeks content was decreased in obese male rats relative to lean rats. GH content did not increase in female rats and there was no difference in content between lean and obese female rats. Hypothalamic GHRH content was not different between the groups. Hypothalamic SS content was decreased in obese male rats compared to lean male rats (95%) and in obese female rats compared to lean female rats (78%). Individual 6-hour plasma GH profiles from rats 6-7 weeks of age showed the characteristic sexually dimorphic GH secretory patterns. However, spontaneous GH secretion was dramatically reduced in obese animals when compared to sex-matched lean rats. GH peak amplitude (25% of lean) and mean GH concentration (19% of lean) were decreased in obese male rats without a significant alteration in GH peak frequency or baseline level. In obese female rats, the number of GH peaks, peak amplitude, baseline GH, and mean GH concentration were all decreased compared to lean. The reduction in peak amplitude (14% of lean) and in mean GH concentration (20% of lean) was similar to the reduction in obese male rats. Serum IGF-I concentrations were not different among the groups at 6 weeks. IGF-I levels in male rats increased with age but were not different between lean and obese rats. IGF-I concentrations in female rats were unchanged with time and were not different between lean and obese rats. Serum insulin was increased in obese male and female rats at 6 through 12 weeks. We conclude (1) GH secretion is depressed at 6-7 weeks in obese male and female rats with the magnitude of reduction similar to previous observations in male rats 12 weeks or older; (2) pituitary GH content is depressed only in obese male rats and occurs after the defect in GH secretion; (3) hypothalamic GHRH content is unchanged and hypothalamic SS is slightly to moderately decreased in obese rats; (4) serum IGF-I is not different between lean and obese rats; (5) obese male and female rats were hyperinsulinemic.(ABSTRACT TRUNCATED AT 400 WORDS)